Adenosine A1 and A2 receptor agonists alter cardiac functions and prostacyclin release in the isolated guinea-pig heart.
The actions of the adenosine A1 receptor agonist CCPA (2-chloro-N6-cyclopentyladenosine) and the adenosine A2 receptor agonist CGS 21680 (2-[p-(2-carboxyethyl(phenethylamino]-5'-N- ethylcarboxamidoadenosine) on myocardial functions and prostacyclin release were studied in Langendorff-perfused guinea-pig hearts. In spontaneously beating hearts, perfused at constant pressure, CCPA reduced heart rate and left ventricular actively developed pressure with EC50 values of 54.4 +/- 8.7 nM and 81 +/- 6.2 nM, respectively. The adenosine A1 receptor antagonist PACPX (1,3-dipropyl-8-(2-amino-4-chloro)phenylxanthine, 1 microM) antagonized the effects of CCPA on heart rate and left ventricular actively developed pressure and increased the EC50 values 11-fold and 8-fold, respectively. CGS 21680 caused vasodilatation and doubled the coronary flow rate (EC50 of 5.77 +/- 3 nM). The potent but non-selective adenosine receptor antagonist CGS 15943A (9-chloro-2-(2-furanyl)-5,6-dihydro-1,2,4-triazolo(1,5-c)quinazolin++ +-5-imine, 0.1 microM) caused a shift to the right of the concentration-response curve of CGS 21680 for coronary flow rate and increased the EC50 value 52-fold. In electrically paced hearts, perfused at constant flow rate, CCPA (1-100 nM) and CGS 21680 (10-1000 nM) increased the 6-oxo-prostaglandin F1 alpha release (stable non-enzymatic hydrolysis product of prostacyclin) into the cardiac effluent to a maximum of 170 +/- 16% and 184 +/- 6%, respectively. The effects of CCPA and CGS 21680 on cardiac functions indicate a high selectivity of both agonists for adenosine A1 and A2 receptor subtypes of the isolated guinea-pig heart, respectively. The elevation of 6-oxo-prostaglandin F1 alpha in the effluent of guinea-pig hearts by CCPA and CGS 21680 is possibly independent of stimulation of adenosine receptors on the vascular endothelium.